Long-term valproic acid exposure increases the number of neocortical neurons in the developing rat brain. A possible new animal model of autism.
The aim of this study was to test the hypothesis that long-term fetal valproic acid (VPA) exposure at doses relevant to the human clinic interferes with normal brain development. Pregnant rats were given intraperitoneal injections of VPA (20mg/kg or 100mg/kg) continuously during the last 9-12 days of pregnancy and during the lactation period until sacrifice on the 23rd postnatal day. Total number of neocortical neurons was estimated using the optical fractionator and frontal cortical thicknesses were sampled in VPA exposed pups compared with an unexposed control group. We found that pups exposed to 20mg/kg and 100mg/kg doses of VPA had statistically significant higher total number of neurons in neocortex by 15.8% and 12.3%, respectively (p<0.05) compared to controls amounting to 15.5×10(6) neocortical neurons (p<0.01). There was no statistical difference between the two VPA groups. Pups exposed to100mg/kg, but not to 20mg/kg VPA displayed a significant (p<0.05) broader (7.5%) of frontal cortical thickness compared to controls. Our results support the hypothesis that fetal exposure of VPA may interfere with normal brain development by disturbing neocortical organization, resulting in overgrowth of frontal lobes and increased neuronal cell numbers. The results indirectly suggest that prenatal VPA may contribute as a causative factor in the brain developmental disturbances equivalent to those seen in human autism spectrum disorders. We therefore suggest that this version of the VPA model may provide a translational model of autism.